Functional MRI studies in non-CNS cancers.
With increasing survival, cognitive problems after systemic treatment for non-CNS cancers are a growing concern. Functional magnetic resonance imaging (fMRI) is a noninvasive neuroimaging technique that has the potential to uncover the neural circuitry underlying cognitive problems after systemic treatment in cancer patients. Here, we provide an in depth review of the 14 fMRI studies that have been published to date on potential neurotoxic side effects of systemic treatment for non-CNS cancers. Cross-sectional studies in breast cancer survivors show a consistent pattern of hypoactivation in prefrontal and parietal brain regions during various executive functioning tasks 5 to 10 years after completion of adjuvant chemotherapy that are sometimes associated with worse cognitive performance compared to cancer-specific or no-cancer controls. These findings suggest reduced neural functioning as a result of chemotherapy in brain regions that support cognitive functioning. With regard to episodic memory, hypoactivation at encoding is followed by hyperactivation at retrieval, suggestive of impairments in memory encoding that are compensated by neural hyperactivation to perform adequate memory retrieval. Prospective studies of executive functioning and episodic memory show a more complex picture of hypo- and hyperactivation that is possibly due to various counteracting mechanisms relatively shortly after chemotherapy. Two small studies in prostate cancer patients, finally, provide preliminary evidence for reduced activation in task-relevant brain regions after androgen deprivation therapy, suggestive of reduction of neural function. Statistical correction for multiple comparisons in the reviewed studies is typically quite lenient. We suggest that future studies should preferably include larger sample sizes to allow proper statistical correction for multiple comparisons and include comprehensive neurocognitive tests and multimodal MRI to facilitate the interpretation of the observed fMRI findings.